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Alexandria, Virginia 22313-1450 

APPEAL BRIEF 

1. Real Party in Interest. 

The real party in interest is SD3. LLC, the assignee of the above-Identified 
application. SD3 is a privately owned Oregon limited liability company. 

2. Related Appeals and interferences. 

There are no other appeals or interferences known to applicant which will directly 
affect or be directly affected by or have a bearing on the Board's decision in this appeal. 

3. Status of Claims. 

The application was filed with claims 1-25. Claims 1-8 were finally rejected in an 
office action mailed June 17, 2004. Claims 9-25 have been withdrawn from 
consideration due to a roetriction requirement. The appealed claims are claims 1-7. 

4. Status of Amendments. 

Applicant filed an amendment after final, canceling claims 8-25 without prejudice. 

The examiner has not indicated whether that amendment^has^^^g^^r|^ga7 
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5. Summary of Invention. 

The daims involved In this appeal describe a woodworking machine with a new 
safety system designed to detect contact between a person and a cutter and to trigger 
some predetermined action If contact is detected. The contact detection system is 
adapted to distinguish contact with a person from contact with other items so that the 
predetemiined action is not triggered unnecessarily. One embodiment of the 
woodworking machine is a table saw that detects when a person accidentally contacts 
the spinning blade and then stops and/or retracts the blade to minimize any injury. The 
table saw distinguishes contact with a person from contact with green or wet wood so 
that the reaction system does not trigger when cutting the wood. Table saws embodying 
this technology are cun^ntly being sold under the name SawStop. 

The machine of claim 1 Includes a conductive cutter adapted to cut a workpiece 
(such as cutter 40 in Figure 2), and a motor adapted to drive the cutter! A contact 
detection system (such as detection subsystem 22 in Fig. 1) imparts an electrical signal 
to the cutter and the electrical signal has at least one property that changes when a 
person contacts the cutter. If a person contacts the cutter, then a reaction system (such 
as reaction system . 24 in Fig. 1) causes a predetermined action to take place. 
(Embodiments of various contact detection systems are shown in Figures 5-17 and 
discussed on pages 1 1-31 of the submitted specification and In paragraphs 40-84 of tt>e 
published application. An exemplary change in signal property that occun^ when an 
actual finger contacted the blade of a table saw is shown in Rg. 7.) 

Claim 1 specifies that the contact detection system is adapted to distinguish 
contact between a person and the cutter firom at least one other event generating a 
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comparable amount of change in the relevant property of the electrical signal based on 
the time during which the change in the property occurs. For example, green wood may 
cause the signal property to change because it is somewhat conductive, but the change 
occurs slower than if the Wade contacts a person. Thus, in this example, the contact 
detection system would distinguish between cutting green wood and cutting a person by 
looking at the time during which the signal property changed. (This is discussed at various 
tocations in (lie specrfication, Including pages 23:15 to Zb:15 and pages 29:10 to 30:19 of the 
submitted specification, and paragraphs 65-71 and 79-82 of the published application.) 

Claims 2-7 all depend from claim 1, either directly or indirectly. Claim 2 further 
recites that the signal property is voltage amplitude. Claim 3 recites that the contact 
detection system is adapted to identify contact between a person and the cutter as a 
reduction in the voltage amplitude of at least 5% within 100 micrubecunds. Claim 4 
recftes that the lime during which the change in the signal pnDperty occurs is Irss than 
one millisecond, and claim 5 recites that the change occurs in less than 100 
microseconds. Claim 6 recites that the event which generates a comparable amount of 
change in the signal property is contact between the cutter and green wood. Claim 7 
redtes that the predetennined action includes stopping the nrx>vement of the cutter 
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6. Issues. 

The Issues on appeal are as follows: 

1. Are claims 1, 2, 4, 5 and 7 anticipated under 35 USC 102(b) by U.S. Patent 
No. 5,942,975 to Sorensen? 

2. Is claim 3 obvious under 35 USC 1 03(a) in light of Sorensen? 

3. Is claim 7 obvious under 36 USC 103(a) in light of Sorensen combined with 
U.S. Palenl Nu. 6,366,099 to Reddl? 

7. Grouping of Claims. 

Claims 1 , 2, 4, 5 and 7. which were rejected as a group under 35 USC 102(b), do 
not stand or fall together. Claims 4 and 5 are separately patentable. 

8. Argument 

Anticipation Under 35 USG W2lb) 

Claims 1. 2, 4, 5 and 7 stand rejected under 35 U.S.C. §1 02(b) as anticipated by 
U.S. Patent No. 5,942,975 to Sorensen. The Board should reverse that rejection 
because Sorensen fails to disclose alt the limitations of those claims and "[a] daim is 
anticipated only if each and every element as set forth in the daim is found, either 
expressly or inherently described, in a single prior art reference." Verdegaal Bros, v. 
Union Oil Co. of California, 814 F.2d 628, 631. 2 USPQ2d 1051, 1053 (Fed. Qr. 1987); 
see also. 35 USC 102(b) and MPEP 2131. 

Claim 1 describes a woodworking machine having a cutter, a motor to drive the 
cutter, and a contact detection system to detect when a person contacts the cutter. The 
contact detection system is electrically coupled to the cutter to impart an electrical signal 
to the cutter. The electrical 5>iyn5il has at least one property, and that property changes 
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viU^n a person contacts the cutter Decause a human body is conductive and has 
cap;5Citance (i.e., it can stor© el©ctrfcal charge). The contact detection system detects 
contact between a person and the cutter by looking for a pertinent change in the signal 
property. If the contact detection system sees the change, then a reaction system 
causes a predetermined action to take place. 

Claim 1 further specifies that "the contact detection system is adapted to 
distinguish contact between the cutter and the person from at least one other event 
generating a comparable amount of change in tri^^ At (east one property based on the 
time during which the change in the at least one property occurs." This limitation 
addresses the fact that a woodworker may need to cut a workpiece that could cause the 
signal property to change in an amount comparable to when a person contacts the 
cutter. For example, some green or wet wood could affect the signal property because 
the moisture in thft wood increases the dielectric constant and conductivity of the wood. 
If the moisture content is high enough, then the signal property could change in an 
anrKJunt comparable to when a person contacts the cutter. This change, however, 
occurs more slowly than when a person contacts the cutter because it depends on the 
amount of green or wet wood adjacent the cutter and it takes many milliseconds for the 
wood to go from not touching to sunroundirig the cutter. Claim 1 recites a system that 
makes use of this differ^ce by specifying that the contact detection system is adapted 
to distinguish human contact from other events based on the time during which the 
change in the signal property occurs. Without this claimed feature, the contact detection 
system could interpret contact between green wood and the cutter as contact vwth a 
person, and the reaction system could then cause the predetermined action to take 
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place unnecessarily. If the reaction system triggers unnecessarily, then the usability of 
the saw \a/ouIcI be diminished. 

One embodiment of a contact detection system as described In daim 1 fs shown 
in Figures 5-15 of applicanrs specification. That embodiment makes use of a gain 
control system including an amplifier 101 that drives an electric signal (the drive signal) 
onto plate 44, The drive signal induces a con-esponding signal (the sense signal) on 
plate 46 through blade 40. A micro-controller 171 is programmed to adjust the drive 
signal up or down to maintain the desired sense signal on plate 46. In this embodiment, 
the controller is capabJe of skewing the drive signal at a maximum rate of about 10% 
per millisecond. When cutting green wood, the sense signal may drop, but if it does, it 
drops at a rate which the controller can match and the controller would then ramp up the 
drive signal to keep the sense signal at the desired level. If a person contacts the blade, 
however, the sense signal will drop faster than the controller can match and the reaction 
system will trigger the predetemilned action. In this manner, the contact detection 
system distinguishes contact between the cutter and the person from contact with green 
wood based on the time during which the change in the signal occurs (This system is 
discussed on pages 23-25 of the submitted specification and in paragraphs 65-68 of the 
published specification.) 

Another embodiment of the claimed contact detection system is shown in 
Figures 14-18 of applicant's specification. In that embodiment, the sense signal on plate 
46 is fed into a sense amplifier 190 and the output of the sense amplifier is fed into a 
level detector. The level detector generates a DC output proportional to the amplitude of 
the sense amplifier. ThH output of the level detector Is then fed into a differentiator and 
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Uie UifTerentlator generates an output proportional to the rate of change of the sense 
amplifier output amplitude. The sense amplifier output changes quickly when a pereon 
touches the blade, but changes relatively slowly when cutting green wood, and the 
.differentiator is tuned to respond to the quicker change but not the slower. The output of 
the differentiator is then fed to a comparator that acts as a threshold detector. When the 
output of the diflierentiator has reached a predetermined level indicative of contact with 
a person, the threshold deterfor signals the controller and the reaction system triggers 
the predetermined action, in this embodiment, the rx»nt»ct detection system uses a 
differentiator to distinguish contact between the cutter and the person from contact with 
green wood based on the time during which the change in the signal occurs. (This 
system Is discussed in the published spedficatioh at paragraphs 79-82.) 

The limitation In claim 1 requiring a contact detection system adapted to 
differentiate contact based on the time during which, a signal change occurs 
distinguishes the claim from the Sorenson reference. Sorenson discloses a device for 
sensing the distance between a first object and a second object. (Sorenson, column 1, 
lines 1^16.) The first object may be a person and the second object may be the blade 
of a chain saw. (Sorenson Rg. 3.) A function generator (shown in Sorenson Fig. 1) 
transmits a signal to the parson, and the person then transmits the signal outwardly. A 
receiver (shown in Sorenson Rg. 2) then looks for the signal from the person. If the 
receiver detects the signal with amplitude above a predetermined threshold, then the 
receiver triggers some protective action. (Sorenson, column 9, lines 10-36.) Whether 
the recaver detects the signal with amplitude above the predetermined threshold 
depends on the distance between the person and the receiver; the closer the person is 
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to the receiver, the bigger the amplitude of the signal received. (Sorenson, column 9, 
lines 37-55 & Fig, 4.) In o chain saw, the receiver may be positioned near the blade so 
that it detects when a person approaches the blade, 

Sorenson. however, falls to disclose any system capable of distinguishing a 
change in signal based on the time during which the change occurs, as required by the 
appealed claims. In particular, Sorenson discloses a system that only looks to see 
whether the voltage amplitude of a signal exceeds a predetermined threshold, 
regardless of when or how the amplitude may have changed. In fact, the receiver 
disclosed in Sorenson cannot detect the rate of change in amplitude of the signal 
because it fails to include a gain control system to skew the signal over time, a 
differentiator, or any other mechanism or system by which the rate of change of the 
voltage amplitude could be measured. The receiver shown in Rg. 2 of Sorenson 
includes a tone detector (identified in Fig. 2 as **XR22ir) that outputs a high signal if 
the voltage amplitude of the received signal ever exceeds a predetennrned threshold. In 
Sorenson, the tone detector is an analog device that outputs the high signal in^pective 
of whether or at v^^iat rate the amplitude may have changed. This is explained in 
Sorenson at column 9, lines 28-34, as follows: 

The signal is thereafter detected by a very selt^ctive tone detector 
XR221 1 the threshold of the detected signal is adjusted by two variable 
resistances R10 and R11. When the tone detector detects a 100* khz 
signal with the desired amplitude the output (signal detect output) goes 
from low (logical "0") to high (logical "1"). This signal (signal detect 
output) may be used to activate protective measures such as a braking 
mechanism cx)ntrolled by for instance a relay or by triac. 

This is the point of disagreement between applicant and the examiner. Applicant 

believes Sorenson fails to disclose a contact detection system adapted to distinguish 
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dffferent contacts based on the time during which the change in amplitude occurs, but 

the examiner says it does and he dtcs to column 5, lines 63-64 In the Sorenson paleril 

to support his position. (Final Rejection, 3.) The cited portion of the Sorenson patent 

however, only talks about the frequency of the signal; it makes no reference to the rate 

of change of amplitude. The dted portion is reproduced below: 

The predetermined frequency is preferably In the range 10 hz-200 
khz, more preferably in the range 1-150 khz and nnost preferably in the 
raixje 10-100 khz. 

The examiner explained his position as follows: 

The property that is changing [in Sorenson] is the alternating voltage, 
which has a frequency defined as the change in the value of the voltage 
amplitude per unit time. Therefore. Sorenson discloses a contact 
detection system that distinguishes between events generating a 
comparable anrraunt of change in a property that is based on time 
during which a change in the property occurs. (Final Rejection, 7.) 

Apparently the examiner believes that Sorenson can measure the rate of change 

of voltage amplitude simply because the signal canying the amplitude is an alternating 

signal with a given frequency. But that is inconrect. Being responsive to amplitude within 

a certain frequency band is not tha same as measuring the rate of change of that 

amplitude. In order to measure the rate of change, some system or mechanism such as 

a gain control or a differentiator would be required. Moreover, the Examiner is simply 

mistaken concerning his definition of frequency. Frequency is not "the change in the 

value of the voltage amplitude per unit time" - that is the differential of the voltage 

amplitude. Rather, frequency is *the number of cydes per sewnd of an alternating 

electric cun^ent." (Webster's Ne w Twentieth Century Dictionary of the English Lanauaoe 

Unabridged , 732, Prentice Hall Press. 2 ed. (1983). 
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In siummary, Sorenson simply detects whether the amplitude of an alternating 
JiiOnal exceeds a predetermined threshold. It does not disclose or suggest any system 
or mechanism to measure the rate of change of that amplitude and it does not identify a 
reason to do so. Therefore, Sorenson cannot anticipate the claims on appeal. 

Claim 4 is separately patentable from claim 1 because claim 4 recites that the 
change in signal property occurs "in less than one millisecond;' Similarly, daim 5 is 
separately patentable from claim 1 because It recites that the change in signal property 
occurs "in less than one hundred microseconds/* These rates are separately patentable 
because they are useful for specific control systems, such as those that use gain control 
or a differentiator to distir^guish contact with green wood, and nothing in Sorensen 
discloses or suggests any such systems or rates. 

Obviousness Under 35 USC 103(a) 

Claim 3 stands rejected under 35 U.S.C. §1 03(a) as obvious in light of Sorenson, 
and claim 6 stands rejected as obvious in light of Sorensen combined with U.S. Patent 
No. 6,366,099 to Reddl. The Board should reverse those rejections because the cited 
references fail to show or suggest all the limitations In those claims and obviousness 
cannot be established unless the cited references teach or suggest all the daim 
limitations. See MPEP 21 43.03. 

Claim 3 depends from daim 1 and distinguishes Sorensen for the same reasons 
as claim 1, Claim 3 further spedfies "the contact detection system is adapted to identify 
contact between a- person and the cutter as a reduction in the voltage amplitude of the 
signal on the cutter of at least 5% within 100 microseconds." Sorensen fails to disdose 
or suggest any rate of reduction in amplitude as representative of contact between a 
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person and a cutter, and certainly fails to suggest the specific rate of 5% within 100 
microseconds. In fact, Sorensen does not ©von identify the probfem of distinguishing 
contact with a person from contact with green wood. 

Claim 6 also depends from claim 1 and distinguishes Sorensen for the same 
reasons as daim 1. Claim 6 further recites that contact between a person and the cutter 
Is distinguished from "contact between the cutter and green wood," Neither Sorensen 
nor Reddi teaches or suggests distinguishing contact between a cutter and a person 
from contact between the cutter and green wood. Nevertheless, the Examiner says, "it 
would have been obvious to one skilled in the art to set the sensitivity of the device of 
Sorensen to be able to distinguish between an event when green wood contacts the 
cutter from an event where a human touches the cutter in order to prevent misfiring of 
Ihe braking system/ (Final Office Action, 5.) That statement, as far as it is understood, 
does not accurately describe Sorensen. There Is no seneitivrty sotting in Sorensen that 
may be set to distinguish contact between a person and the blade from contact between 
green wood and the Wade. Moreover, contact with green wood may create a 
comparable amount of change in the signal, so simply adjusting sensitivfty, as the 
Examiners use of that phrase is understood, would not work to distinguteh the two 
contacts. Something more Is needed, and that is why applicant's daiins indude a 
limitation concerning the time during which the change occurs. Sorensen and Reddi 
both fail to teach or suggest any system to distinguish green wood from human contact 
based on the time during which a signal changes, and therefore the combination of 
those references cannot render claim 6 obvious. See MPEP 2143.03. 
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Claim 8 was also rejected as obvious and applicant traverses that rejection. 
Nevertheless, applicant filed an amendment after final canceling that claim without 
prejudice in order to simplify the issues on appeal. Accordingly, the rejection is moot 
and not discussed further. 

Double Patenting 

The final rejection included a rejection of claim 1 based on double patenting. 
Applicant has overcome Uiat rejection by canceling the relevant co-pending claim. The 
Examiner filed a Supplemental Advisory Action mailed Decrember 23. 2004 in which he 
noted that the double patenting rejection had been overcome. 
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9. Appendix. 

Claim 1: 

A woodworking machine comprising: 

a conductive cutter adapted to cut a workpiece; 

a motor adapted to drive the cutter; 

a contact detection system electrically coupled to the cutter to 
impart an electrical signal thereto, where the electrical signal has at least 
one property, and wher^ the si least one property is changed when a 
person contacts the cutter, and where the contact detection system is 
adapted to distinguish contact between the cutter and the person from at 
least one other event generating a comparable amount of change in the at 
least one property based on the time during which the change in the at 
least one property occurs; and 

a reaction system adapted to cause a predetermined action to take 
place upon detection of contact between the person and the cutter by the 
contact detection system. 
Claim 2: 

The machine of dalm 1, where the at least one property is the 
voltage amplitude of the electrical signal. 
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Claim 3: 

The machine of dafm 2, where the contact detection system is 
adapted to identify contact between a person and the cutter as a reduction 
in the voltage amplitude of the signal on the cutter of at least 5% within 
100 microseconds. 
Claim 4: 

The machine of claim 1, where the time during which the change in 
the at least one property occurs Is less than one millisecond. 
Claim 5: 

The machine of claim 1, where the time during which the change in 
the at least one property occurs is less than one hundred microseconds. 
Claim 0: 

The machine of claim 1, where the at least on© other event is 
contact between the cutter and green wood. 
Claim 7: 

The machine of daim 1, where the predetermined action includes 
stopping movement of the cutter. 
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Applicant requests the Board to reverse the final i ejection of clatms 1-7 and to 
allow those claims for the reasons stated herein. 

Respectfully submitted, 



SD3, LLC 




David A, Fanning, Esq. 
Registration No. 33,233 
Customer No. 27630 



22400 S.W. Newiand Road 
Wilsonville, Oregon 97070 
Telephone: (503) 638-6201 
Facsimile: (503) 638-8601 
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